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Low Birthweight and Asthma Among Young Urban Children

| Lenna Nepomnyaschy, PhD, and Nancy E. Reichman, PhD

Childhood asthma has nearly doubled in the
last 2 decades to become one of the most
common chronic childhood conditions in the
United States, from 3.7% of children in 1980
to 6.9% in 1995."% Although family history
of asthma and atopy is highly predictive of
asthma in children,® most researchers agree
that environmental factors must play an im-
portant role, because genetic variation alone
cannot explain such a steep increase in child-
hood asthma rates. > Childhood asthma is
associated with increased rates of doctor vis-
its, hospitalizations, school absenteeism, pa-
rental work absenteeism, child activity limita-
tions, and child disability.®"® Children living
in inner-city neighborhoods are at especially
high risk for asthma.*'

The rates of low birthweight (<2500 g)
and very low birthweight (<1500 g) have
also increased in the US to 7.8% and 1.5%,
respectively—the highest levels in 3 decades.
The increases are largely, but not entirely,
attributable to an increase in the prevalence
of multiple births."" As a result of substantial
advances in neonatal care technology, low-
birthweight infants are much less likely than
they were in 1980 to die before their first
birthday."” Low-birthweight infants who sur-
vive, particularly those who are very low
birthweight, are at high risk for respiratory
disorders.”

A number of studies have found strong as-
sociations between low birthweight and sub-
sequent poor lung function,*2° although not
all have focused specifically on children or
asthma. The mechanisms underlying the as-
sociation are not clearly understood. The
uterine environment may play a role,
through nutritional intake and development
of the immune and respiratory systems.*®?
Neonatal respiratory support interventions
may contribute to disturbances in subse-
quent pulmonary function.”” The observed
associations between low birthweight and
childhood asthma are also thought to reflect,
at least in part, poverty-related factors such
as inner-city residence and poor housing

1604 | Research and Practice | Peer Reviewed | Nepomnyaschy and Reichman

Objectives. We assessed whether the association between low birthweight and
early childhood asthma can be explained by an extensive set of individual- and
neighborhood-level measures.

Methods. A population-based sample of children born in large US cities dur-
ing 1998-2000 was followed from birth to age 3 years (N=1803). Associations be-
tween low birthweight and asthma diagnosis at age 3 years were estimated
using multilevel models. Prenatal medical risk factors and behaviors, demo-
graphic and socioeconomic characteristics, and neighborhood characteristics
were controlled.

Results. Low-birthweight children were twice as likely as normal birthweight
children to have an asthma diagnosis (34% vs 18%). The fully adjusted associa-
tion (OR= 2.36; P<.001) was very similar to the unadjusted association (OR= 2.48;
P<.001). Rates of renter-occupied housing and vacancies at the census tract-level
were strong independent predictors of childhood asthma.

Conclusions. Very little of the association between low birthweight and asthma
at age 3 can be explained by an extensive set of demographic, socioeconomic,
medical, behavioral, and neighborhood characteristics. Associations between
neighborhood housing characteristics and asthma diagnosis in early childhood
need to be further explored. (Am J Public Health. 2006;96:1604-1610. doi:10.2105/

AJPH.2005.079400)

quality, which have been associated with
both conditions.'*2%73°

We analyzed a sample of children born in
large US cities between 1998 and 2000 and
followed the children through age 3 years.
We used this sample to assess the extent to
which the association between low birth-
weight and childhood asthma in the urban
population can be explained by an extensive
set of demographic and socioeconomic char-
acteristics, maternal medical risk factors, and
prenatal behaviors that are associated with
both conditions. We also explored the extent
to which neighborhood characteristics explain
the association.

METHODS

Data

Births were randomly selected from birth
logs in 75 hospitals in 20 US cities with popu-
lations greater than 200 000 as part of the
Fragile Families and Child Wellbeing study,
a national longitudinal birth cohort survey
that is representative of the US urban popula-
tion. Nonmarital births (births to unmarried

parents) were oversampled. Mothers were ap-
proached, while still in the hospital after giving
birth, by a professional survey interviewer and
screened for eligibility. If eligible, the mothers
were asked to participate in a national survey
about the conditions and capabilities of new
parents, their relationships, and their children’s
well-being. Mothers were eligible for the study
if they and their baby’s father were at least 18
years old, although this age restriction did not
apply in approximately one third of the hospi-
tals, where they were considered emancipated
minors; if they were able to complete the in-
terview in either English or Spanish; if the fa-
ther of the newborn was living; and if they
were not planning to place the child for adop-
tion. Informed consent was administered. A
total of 4898 mothers (86% of those eligible)
were interviewed between the spring of 1998
and the fall of 2000.3°

Mothers were reinterviewed when the
child was approximately 1 year old and then
again at 3 years. Of the 4898 mothers who
completed baseline interviews, 3319 (68%)
completed interviews 3 years later, at which
time they were asked whether the child had
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ever been diagnosed with asthma. Additional
information was collected from hospital med-
ical records in 17 of the 20 cities from the
baseline survey. Housing characteristics and
poverty rates of the census tracts in which the
mothers resided were obtained from the
2000 US Census and merged to the individ-
ual records according to the mothers’ baseline
addresses. Of the 2994 cases for which med-
ical record data were available, 2032 (68%)
had 3-year follow-up data. Of those, 1845
had complete data on all analysis variables.
An additional 42 mothers with multiple
births were excluded, leaving an analysis sam-
ple of 1803 births. A comparison of mothers
in the full baseline sample, the medical rec-
ords sample, the 3-year follow-up sample, and
our analysis sample indicate no differences
between samples. The samples were com-
pared on the basis of maternal age, education,
marital status, race/ethnicity, place of birth,
and low-birthweight delivery from the base-
line survey.

Measures

The mother was asked at the 3-year follow-
up interview whether a doctor or health care
professional had ever told her that her child
has asthma. The child was characterized as
having been diagnosed with asthma if the
mother responded affirmatively to this ques-
tion. Mothers of children who were diagnosed
with asthma were asked whether the child
had an asthma attack and whether the child
had visited an emergency room or other ur-
gent care facility because of asthma in the
past 12 months. Birthweight was obtained
from the medical records and coded as a di-
chotomous variable indicating whether the
child was low birthweight (<2500 g). Moth-
ers’ reports of their children’s birthweight in
the baseline interview were used in the case
of 11 children for whom birthweight was not
available from the medical records.

Past studies have demonstrated strong asso-
ciations between socioeconomic status and
child health outcomes, " particularly low
birthweight' and asthma.'*?%4%* Therefore,
detailed demographic and socioeconomic char-
acteristics that may explain the relation be-
tween birthweight and asthma were included
in the analyses. The demographic characteris-
tics (all taken from the mother’s baseline
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interview) included categorical variables for
the mother’s age (younger than 20 years,
20-34 years, and 35 years or older [the refer-
ence category)), race/ethnicity (non-Hispanic
White [the reference category], non-Hispanic
Black, Mexican origin, Hispanic of other origin,
and non-Hispanic other), and dichotomous in-
dicators for US-born, first birth, marital birth,
and the mother having lived with both biologi-
cal parents at age 15. The socioeconomic sta-
tus variables (all taken from the mother’s base-
line interview) were the mother’s level of
education (less than high school [the reference
category], high-school graduate, and more than
high school), and whether the mother worked
in the year before the birth. We also included
a dichotomous indicator for whether the birth
was not privately insured (i.e., the birth was
funded through Medicaid or the mother had
no health insurance). This variable was in-
cluded as a proxy for the mother’s poverty sta-
tus, not as a measure of access to or quality of
health care.

Medical and behavioral risk factors that are
associated with both birthweight and child-

542-48 were included in the

hood asthma
analyses. The medical risk factors (assessed
from the hospital medical records) included
dichotomous indicators for history of mater-
nal asthma, preexisting diabetes, gestational
diabetes, preexisting hypertension, preg-
nancy-related hypertension, and prenatal
mental illness. Also included were dichoto-
mous indicators for maternal cigarette smok-
ing and prenatal illicit drug use during preg-
nancy (ascertained from the medical records,
baseline interviews, or both). We included an
indicator for first trimester prenatal care from
the baseline survey.

A growing body of research has shown a
strong association between housing character-
istics and child health.***-5* A number of
neighborhood housing characteristics at the
census-tract level were included in the analy-
ses; they were based on the mother’s resi-
dence at baseline when the child was born.
The characteristics included the percent of
vacant housing units, the percent of units
lacking complete plumbing, the percent of
renter-occupied units, the percent of units
built before 1940, and the mean number of
people per household. Also included was a
measure of neighborhood poverty (the percent

of families in the census tract with incomes
below poverty level).

Statistical Analyses

Characteristics of the sample were exam-
ined by low-birthweight status, and sepa-
rately, by the outcome (asthma diagnosis at
age 3). Two-tailed ¢ tests for comparison of
means (and y? tests for categorical variables)
were conducted using Stata Version 8.0 statis-
tical software (Stata CorpLP, College Station,
Tex). MLwiN version 1.1 statistical software
(Centre for Multilevel Modelling Information,
University of Bristol, Bristol, England) was
used to estimate multilevel variance compo-
nents models, which account for the cluster-
ing of observations within census tracts and
produce unbiased estimates for both individual-
and tract-level variables. We specified 2-level
models with individuals nested within census
tracts. The first model included low birth-
weight only. The second added individual-
level demographic, socioeconomic, medical,
and behavioral risk factors. The third model
included neighborhood poverty and housing
characteristics, in addition to low birthweight.
The fourth model included all of the individ-
ual and neighborhood variables, in addition
to low birthweight. Odds ratios and P values
are presented for the multivariate analyses, as
are the between-tract variances in asthma di-
agnosis. Numerous alternative model specifi-
cations and measures were examined to as-
sess the robustness of the results.

RESULTS

Nineteen percent of the children in our
sample had been diagnosed with asthma by
approximately age 3. This figure is higher
than the national rate discussed in our intro-
duction. This was expected, because our sam-
ple is representative of births in large urban
areas. Children who were low birthweight
were almost twice as likely as those who were
not low birthweight to have an asthma diagno-
sis by 3 years of age (34% vs 18%) (Table 1).
Mothers of low-birthweight children were
more likely than those of normal birthweight
children to be non-Hispanic Black (65% vs
480%), younger than 20 years old (27% vs
19%), 35 years old or older (14% vs 9%),
US-born (94% vs 84%), and hypertensive
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TABLE 1—Characteristics of Sample, by Birthweight and Asthma Diagnosis, N=1803 (17% vs 7% for gestational hypertension).
They also were much more likely than moth-
Normal —  Low NoAsthma  Asthma ers of normal birthweight children to have a
Birthweight ~ Birthweight P Diagnosis  Diagnosis P history of asthma (19% vs 139%), have
Asthma diagnosis, no. (%) 287(18)  59(34) <.001 smoked cigarettes during pregnancy (40% vs
Low birthweight, no. (%) 113(8)  59(17) <001 21%), have used illicit drugs during preg-
Demographic characteristics nancy (19% vs 10%), have a mental illness
Race/ethnicity, no. (%) (17% vs 10%), and to have had a Medicaid-
Non-Hispanic White 316(19)  31(18 <001 308(21) 39(11) <001 funded or uninsured birth (81% vs 65%).
Non-Hispanic Black 788(48) 112 (65) 693(48) 207 (60) They were less likely to be of Mexican origin
Mexican origin 209(18)  15(9) 270 (19) 44 (13) (9% vs 18%), 20 to 34 years old (59% vs
Other Hispanic 162(10)  13(8) 130(9)  45(13) 72%), and to have been married at the time
NOﬂ'HiSpaniC other 66 (4) 1 (1) 56 (4) 11 (3) of the birth (160/0 Vs 250/0) Mothers of low-
Age,y, no. (%) birthweight children were more likely to live
<20 316 (19) 46 (27) 002 280 (19) 82 (24) 122 in census tracts with hlgher vacancy rates,
20-34, 175(72) 102 (59) 1039 (71) 238 (69) fe:wer people per nonvacant household, and
>3 w@E 204 138(9) 268 higher poverty rates.
US-born, no. (%) 1374(84)  162(94) 001 1216(83) 320(92) <001 Many of these characteristics also are asso-
First birth, no. (%) 612(38)  73(42) 209 563(39) 122(35) 241 ciated with asthma diagnosis, in the same di-
Male child, no. (%) 844(52)  95(55) .389 726(50) 213(62) <001 rection. Mothers of children who were diag-
Age of child at 3 y intenview, mo, mean +SD 39133 38431 077 39:33 38134 412 nosed with asthma by age 3 were more likely
Marital birth, no. (%) 400(25)  28(16) 016 378(26) 50(14) <001 than mothers of children without an asthma
Socioeconomic status diagnosis to be non-Hispanic Black (60% vs
Educational level, no. (%) 480%), Hispanic of non-Mexican origin (13%
" 0 5 0 0
Less than high school 577(35)  69(40) 270 501(34) 145(42) 003 V}? 9 O)ilpi bol‘;“ (192 Yo vs 83%), ?ave lesso
High-school graduate 494(30)  54(31) 438(30) 110 (32) La“ a high-schoo _esucat“:; (42 iOOVS ?14 /o),
More than high school 560(34)  49(28) 518(36) 91 (26) ave Pr‘?e"lshtmg diabetes (5 0// ovs ) /2/) }i“’e
Lived with both parents at age 15, no. (%) 684(42)  61(35) 103 628(43) 117(34) .002 prg_eXlStmgf yi 6”6?2513001/1 ( flvoj) 021’ ave
Medicaid paid for birth, no. (%) 1053(65)  139(81) <001 925(63) 267 (77) <001 a history of asthma (23% vs 11%), and to
, . have had a Medicaid-funded or uninsured
Maternal medical and hehavioral factors birth (77 639%). They also lived i
Diabetes, no. (%) 18 (1) 2(1) 945 13(1) 72 01 1 racis 0:}81 N hO - 'They also t1ve himhcen-
Gestational diabetes, no. (%) 88 (5) 32) 037 67(5) 24(1) 075 Sus Tracts with ugher vacancy rates, gher
) poverty rates, and higher proportions of hous-
Hypertension, no. (%) 51(3) 10 (6) 064 43(3) 18 (5) .038 . . .
) . ing that were renter-occupied, built before
Gestational hypertension, no. (%) 115 (7) 30(17) <001 114(8) 31(9 488 . X
1940, and had incomplete plumbing. They
Mother has asthma, no. (%) 210 (13) 32(19) .034 163(11) 79(23) <001 . . .
Used ilict drugs duri % 166(10)  33(19) <001 152(10) 47(14) 004 also were less likely to be non-Hispanic
r ring pregnancy, no. (% . . . . ..
SSe kI dICI' u?ts udl 'gpeg o )% 339 (21) 69 (40) 001 324 (22) 84 (24) 419 White (11% vs 21 %), of Mexican ongi
) < . .
M'"° el_””ga“’ o (y“””g pregnancy no. (%) 156(10) o (17) . (10) 44‘13’ s (13% vs 19%), married (14% vs 26 %), have
P entat II ness" n?" (tot) imest % 1302 (80) 126 (73) .044 1146 (79) 282 (82) '239 education beyond high school (26% vs 36%),
renatal care n first trimester, no. (k) Neiehborh d( h) . .( ) (79) ® and have lived with both biological parents at
elghborhood characteristics age 15 (34% vs 43%). The children diag-
Percentage families below poverty, mean £SD 18.8+13.3 20.7+155 .080 18.2+13.3 22.4+14.1 <.001 .
o nosed with asthma by 3 years were more
Percentage housing units vacant, mean +SD 85+7.1 95+6.6 .075 82+6.7 10282 <001 likely to be male (62% vs 50%) than those
Percentage housing units that are rentals, 498225 501226 .862 48.8+22.7 53.9+21.4 <001 . .
not diagnosed with asthma.
mean 5D o Very little of the strong association be-
Percentage housing units built before 1940, 22.0+20.7 23.0#20.2 570 21.6+20.6 24.3+21.0 .028 tween low birthweight and childhood asthma
mean £5D S . at age 3 can be explained by the demo-
Percentage housing units with incomplete plumbing, 1.7 £2.3 20+29 107 1.7+23 2026  .009 graphic, socioeconomic, medical, behavioral,
mean £D and neighborhood characteristics included in
No. persons per household, mean +SD 28206 273x05 031 28206 281x05 .757 our analyses (Table 2). When the full set of
Note. Three hundred forty-six children (19%) had an asthma diagnosis and 172 (10%) were low birthweight. P values are covariates is included (Model 4; OR= 2.36;
from 7 tests (race/ethnicity, age, education) and 2-tailed t tests (all other measures). P<.001) the association is only 5% lower
than that of the unadjusted model (Model 1;
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OR= 2.48; P<.001). Mothers who were
Black, of non-Mexican Hispanic origin, US-
born, had a male child, had gestational dia-
betes, had asthma themselves, had prenatal
care in the first trimester, or had Medicaid or
no insurance were significantly more likely to
have a child diagnosed with asthma than
mothers without these characteristics, after
birthweight and other covariates were con-
trolled. Living in census tracts with greater
proportions of vacant housing and renter-oc-
cupied housing was positively associated with
likelihood of asthma diagnosis. The associa-
tions between both of the housing measures
and asthma were large, although the associa-
tion between the housing vacancy rate and
asthma was of borderline statistical signifi-
cance. A 10 percentage point increase in the
proportion of vacant houses in the census
tract increased by 20% the likelihood of
being diagnosed with asthma (Model 4;
OR= 1.02; P=.096). A 10 percentage point
increase in the proportion of renter-occupied
housing in the census tract increased by 10%
the likelihood of being diagnosed with
asthma (Model 4; OR= 1.01; P=.046). Nei-
ther cigarette smoking during pregnancy nor
prenatal illicit drug use was associated with
childhood asthma when low birthweight and
the other covariates were controlled. The
associations between individual-level vari-
ables and asthma (Model 2) and between
neighborhood-level variables and asthma
(Model 3) remained virtually unchanged
when both sets of variables were included
(Model 4). Although multilevel modeling is
the conceptually correct statistical approach
for this type of analysis, there was in fact lit-
tle clustering of observations within neigh-
borhoods in our data. There were on average
1.5 births per census tract, and 69% of the
1174 tracts contained only 1 birth (data not
shown).

We assessed the robustness of the results
to alternative definitions of asthma, birth-
weight-related measures, and model specifi-
cations (results not shown, but available
from the authors upon request). The out-
comes included maternal reports of whether
the child had an asthma attack (10% of sam-
ple), an asthma-related emergency room visit
by the child (8%), and both of these (7%).
The association of low birthweight with
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these outcomes was strong and significant
regardless of model specification, and the
housing vacancy rate was an even stronger
and statistically significant predictor of these
outcomes than it was of asthma diagnosis.
Models of asthma diagnosis and low birth-
weight were estimated with each covariate
alone, covariates significantly associated with
asthma diagnosis at P<.05 (Table 1), and
city of residence, in addition to the full set of
covariates. These models indicated strong,
statistically significant, and robust associa-
tions between low birthweight and asthma,
between housing vacancy rates and asthma,
and between rates of owner-occupied hous-
ing and asthma.

The association between low birthweight
and asthma was reduced by at most 10%,
and that was when the only covariate in the
model was Medicaid-funded or uninsured
birth. Similarly robust associations were
found among models that used categorical
rather than continuous definitions of the
neighborhood measures, that dropped very
low-birthweight (<1500g) children from the
sample, that dropped the 11 cases for which
birthweight data were not available from the
medical records, and that excluded mothers
under age 18 (for whom education is con-
founded with maternal age). Finally, logistic
regression models that did not account for
clustering of births in certain neighborhoods
produced results virtually identical to the
multilevel results presented.

DISCUSSION

We found a strong association between
low birthweight and asthma among 3-year-
old children who were born in large US
cities. This association remained virtually
unchanged after an extensive set of mater-
nal demographic, socioeconomic, medical,
and behavioral risk factors that are associ-
ated with both low birthweight and asthma
were controlled, as well as measures of
neighborhood housing quality and poverty
at the census-tract level. The results were
robust to alternate model specifications and
measures and underscore that low birth-
weight is a strong independent predictor of
childhood asthma diagnosis among young
urban children.

A number of previous studies of chil-
dren in the United States*>** and other

1619.2022.23.25.26 have found persistent

countries
associations between low birthweight and
asthma, after a variety of sociodemographic
and medical risk factors were controlled. Sev-
eral other studies, most of which focused on
children in other countries, have not found an
association. The latter set of studies generally

examined older children or adolescents,”55°

or used small nonrepresentative samples.®*~%?
No previous studies of the association be-
tween low birthweight and asthma in the US
used prospective population-based data and
were able to control for independently docu-
mented maternal health status or neighbor-
hood housing characteristics. Analysis of data
from a national longitudinal survey that have
been merged with detailed prenatal medical
record data and neighborhood characteristics,
puts our study in a good position to identify
potential confounders.

The analyses incorporated measures of
prenatal substance use from both medical rec-
ords and self-reports, leading to much lower
rates of false negatives than when using sur-
vey reports alone. Prenatal cigarette smoking
was associated with low birthweight but only
weakly associated with a childhood asthma
diagnosis. It was not associated with asthma
when low birthweight was controlled and did
not explain any of the association between
low birthweight and asthma.

Census tract—level rates of renter-occupied
housing units and vacancies were strong pre-
dictors of childhood asthma, even when low
birthweight, demographic characteristics,
socioeconomic status, maternal medical risk
factors, prenatal behaviors, neighborhood
poverty, and city of residence were controlled
(in the last case, in alternate specifications).
Neither housing characteristic explained the
association between low birthweight and
childhood asthma, but each was a strong and
significant independent predictor of asthma.
High rates of renter-occupied housing units
may reflect residential instability or poorly
maintained housing, both of which are associ-
ated with poor health outcomes, including
asthma.®*%°

The tract-level housing vacancy measure
we used may serve as a proxy for the indi-
vidual’s own housing quality or may be a
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TABLE 2—Multilevel Model Estimates of Associations Between Low Birthweight and Asthma “spillover effect” from proximate housing.
Diagnosis Previous research has shown that asthma is
associated with exposure to indoor allergens
Model 1 Model 2 Model 3 Model 4 from mold, rats, and cockroaches.**°¢~"
OR pOR P OR P OR P Vacant houses and apartments are more
Low birthweight 248 <001 230 <001 245 <001 236 <001 likely than nonvacant housing units to har-
] -, bor vermin, and to have leaky windows,
Demographic characteristics . .
Race/ethniciy roofs, and pipes that may contribute to damp
. 50 .
Non Hispanic White 100 100 environments.”” The atlract level housglgdva .
Non-Hispanic Black 189 003 164 028 Cal_lcgbme;su;e ?fai' Sotse}jv‘;as an mdexo
Mexican origin 161 084 150 A71 neighiborhiood sately, with higher vacancy
o rates representing less safe environments and
Other Hispanic 2.63 <001 231 .004 . K . . K
o possibly less interaction with neighbors, less
Non-Hispanic other 2.21 .055 214 .067 . .
A exercise, and less fresh air.
e, .
¢ y20 03 858 T Although numerous studies (several of
20.34 100 L00 which are cited above) have found associa-
i} ' ' tions between individuals’ own housing char-
>35 087  .604 0.88  .625 L .
IS 263 001 280 <001 acteristics and asthma, very few have consid-
- < . . ..

. orn ' ' ' ' ered neighborhood housing conditions. A few
Fist b|rt.h 085 .29 088 .39 studies of asthma in the United Kingdom>*"2
Male Ch”.d o 1.63 <001 1.64 <001 used the Townsend deprivation index, which
Age of child at 3-year interview 1.00  .880 1.00 .850 includes neighborhood-level measures of
Marital birth 081  .303 0.84 384

crowding and proportion of owner-occupied

Socioeconomic status housing. These studies found associations be-
Educational level tween this index and asthma, but did not ex-
Less than high school 1.00 1.00 amine crowding and owner-occupied housing
High-school graduate 077 .10 080 .163 separately. To our knowledge, only 1 other
More than high school 074 104 0.78 193 study has examined associations between
Lived with both parents at 15 092 544 0.94 691 specific neighborhood housing conditions and
Medicaid paid for birth 149 019 143 .038 asthma.”® That study found that neighbor-
Maternal medical and hehavioral factors hood stability, measured using the propor-
Diabetes 189 .213 1o1 212 tions of residents living in the same house
Gestational diabetes 199 013 195 016 since 1985 and of owner-occupied housing,
Hypertension 155 168 151 .199 was associated with asthma and breathing
Gestational hypertension 093  .764 094 .78 problems among adults in Chicago. No studies
History of asthma 214 <001 211 <001 have been able to control for housing quality
Used illicit drugs during pregnancy 1.09  .689 1.06 .793 at both the individual and neighborhood
Smoked during pregnancy 0.89 493 088 442 levels. Our finding that high vacancy and
Mental iliness 115 510 116 504 renter-occupied housing rates are associated
Prenatal care in first trimester 153  .012 154 011 with asthma among young children suggests
Neighborhood characteristics that research is needed to determine whether
Percentage families below poverty 1.01 067 1.00 <001 characteristics of adjacent or nearby housing
Percentage housing units vacant 1.03 011 1.02 .096 are associated with asthma above and beyond
Percentage housing units that are rentals 1.01 134 101 046 those of individuals’ own housing units.
Percentage housing units built before 1940 1.00 <001 1.00 <001 Our study was subject to some limitations.
Percentage housing units with incomplete plumbing 097 382 098 .467 First, it relied on mothers’ reports of whether
Mean no. persons per household 1.08 544 114 383 their 3-year-old children had been diagnosed
Model diagnostics with asthma. Second, a definitive diagnosis of
Between-tract variance (SE) 0.10(0.16)  0.19(0.17)  0.45(0.16)  0.21(0.17) asthma is difficult to make at age 3, as wheez-

ing in early childhood is often misclassified as
Note. OR = odds ratio. Data are for 1803 individuals nested within 1174 census tracts. Model 1: Low birthweight only; Model thma. "7 Third. individuallevel character-
2: Low birthweight and individual characteristics; Model 3: Low birthweight and neighborhood characteristics; Model 4: Low ?S_ ma. ) ird, Individual-level ¢ ara. er
birthweight, individual and neighborhood characteristics. istics and neighborhood poverty may be im-

perfect proxies for socioeconomic status.
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Fourth, the neighborhood measures corre-
spond to the mothers’ census tract at the time
of birth, not necessarily where the child lived
from birth through age 3 (this, however,
would likely bias the results downward). Fifth,
although we have shown that the association
between low birthweight and childhood
asthma persists even when a wide range of
factors that had the potential to explain the
association were controlled, we cannot rule
out the possibility that the association is
confounded by differential diagnosis. Low-
birthweight children may have conditions
other than asthma that require medical atten-
tion, and therefore may be more likely than
normal birthweight children to be diagnosed
with asthma by age 3. Other childhood health
conditions were not included in the analyses.
It is also possible that other unmeasured char-
acteristics, such as differential diagnosis by
race or ethnicity, underlie some of the ob-
served association between low birthweight
and asthma diagnosis.

In summary, very little of the strong associ-
ation we found between low birthweight and
maternal reports of asthma diagnosis among
young children could be explained by a com-
prehensive set of well-measured demographic,
socioeconomic, prenatal medical, prenatal be-
havioral, and neighborhood characteristics.
Ours is the first study to document indepen-
dent associations of childhood asthma with
neighborhood-level housing vacancy rates
and rates of renter-occupied housing. These
associations need to be replicated and fur-
ther explored. ®
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